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The Cruise in July 1939 
by 
GUNNAit. GRANQVIST 
I. Introduction 
During the years 1936 and 1938 the regular yearly expeditions of the ]Insti-
tute had to be undertaken in the late autunul and early spring respoetively; 
in 1937 the expedition was suspended altogetller. This was clue to the fact that 
the research vessel, the s/s Nautilus, from 1936 onw'a'rds, was being used for 
other investigations in the sonnner. In 1939 the yearly expedition of the Insti-
tute for the month of July could again be a raugeci. For this purpose the 
s/s Avanda, a State passenger boat, was placed at the disposal of the Institute. 
The »Åxa.nda~> is a vessel of 592 br. reg. tons, nleasm ing 46.3 metres in length 
and 8.5 metres in roaxununl width. The smokingroom on deck was changed into 
a well-lighted and roomy laboratory, while a smaller cabin on deck was suitable 
for the optical measurement work. The winch for the water sampler was trans-
ferred from the '>Na,utilus'>. There was no echo-souncling apparatus. On the 
whole the +Äraiicja> nias quite satisfactory as a research vessel in the Baltic. 
The expedition started from Ilelsingfors on July Ist. The course was first 
set in a, easterly direction towards the inner part of the Golf of Finland. On 
July 5t11 the >Arancia,» returned to Helsingfors and left the following day for 
the western part of the Gulf of Finland and the central Baltic. This section 
of the work was concluded at lIarielianul on July 10th. On July 11th the 
>Aranda left for the Gulf of Bothnia where the most northerly station was 
taken on July 16th. The work of the expedition was brought to a close at 
Rallmo on July 21st, whence the »Aranda.,> started again a few clays later in 
order to take part in the International Four State Expedition in the central 
Baltic 1 ). 
The expedition was conducted by the writer (July 1st-10th) and Dr. ERIrc 
PALSUiN (July 11th 21st). The other members were Dr STINA GRIPENBERG 
(July 6th-176]1), Dr EUGENIE LIsITZIN (July 1St-5th), idag. phil. AHTI 
Aar TO (July Ist 21st), 1l'Iag. phil. Orm hiNis (July 1st— 21st), Mr KAnz-
ERIrc PESOLA (July 1st-2lst), and finally Mag.phil. GÖSTA LILJEQ,IIST (July 
1st-21st) from the >Statens lIeteorologislt—Hydrografislta Anstalts in Stock-
holm. 
The expedition \vas on the whole favoured with fine weather, so that the 
work could be done without interruption, including the inspection of the coastal 
stations of the Institute, of lightships n.n(1 of mareograph stations. 
1) GRANQVIST, GuNa',Aa: Hydrograplhioal Observatioms I. Mereiitntic. julle. — Haysf. 
last. skr. N:o 128. 
L INTRODUCTION 
Fig. 1 shows the position of the stations taken. The vvork at a station 
was done as follows. The depth as first deteinnined vvith a solniding lead. 
Then th' customary meteorological observations were made and a sample 
of surface water was taken in a bucket. Its temperature was read and Lhe 
samples for determination of salinity, oxygen content, pil  and okess base 
 _: }  
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Fig. 1, The Stations. 
I. INTRODUCTION 
were taken. In the meantime the water sampler — of the PETTERSSON type 
was lowered to a depth one metre above the depth soiuuled. The sample 
having been hauled in, the temperature was read. and the bottles for the differ- 
ent (leterminations mere filled. Further samples were then taken in the order 
of decreasing depth. Below 100 metres the distanee 1)efween the samples was. 
25 metres, higher up 10 metres, in the transition layers even 1 metre. By keep- 
ing the hans! on the cable, it was possible to make sure, that the water sampler 
closed at the impact of Lh.e messenger and af the right depth. The work in 
the laboratory proceeded parallel with that at the water sampler, 
Mlien Lhis worlc had been finished observations of the transparency of the 
kva.ter wcre made with and, Nk, ithout colour filtra., using the Sroora disk. 
Nie LILaEQ.TrIsT Look part in the expedition to make p1otometrie ol)scrva-
tjoj-is of the sea water in situ. His work was started, on arrival at a station 
and often eontinnec after the work at the winch had been finished. 
During the whole of the expedition surface simples in buckets were collected, 
every hour by the deck watch of the ship; lie also read the temperature a-nd 
fillecj a sa.linit),  bottle. 
At the stations, temperature was measured with thermometers graded in 
1/0; between the stations, in 1/, 	The thermometers were manufactures] by 
RICHTER &C W'TESE, Berlin, and tested at the Instituts. 
Salinities aild al. = (si —I) 1 000 (where st denotes the sp. gr of sca water 
at 1° referred to distilled at 4°), were ca]enlMwdl by means of KNUDSEN's Tables. 
The titrations were made by fillag. phil. SULO OKSANEN in the labora.tor),  of 
the Institute. 
The oxygen determinations vasia carried ont on board according to the 
method of WIrrar:a-BarRRUti, bir Miss GRZpEueBiRC and 141r NYN,-is. 
The excess base detcrininations will be published later by \lins GRIPEXBERG. 
The pH determinations are treated by Miss GRIPENBERG in the Chapter 
iThe pH i\leisurements> of this work. 
The 1)h0t0etiie observations are treilted, by blir LILJNQUTST in the ellaptei 
»Photometric Ohservations> of this work. 
The arrangement of the material is as follows. 
Section, II contains temperature, salinity, density (at = (st — 1) 1 000), 
lV}'dll ogefl ion activity (pH), oxygen content, percentage of oxygen saturation 
(according to the Tables of Pos) for various depths at the stations investigated 
(see position of stations on map). At the bottom of each separate table the 
following meteorological (lata are given in the order in which they are enninel'-
atod: direction of the wirul, force of the wind (Beaufort), barometric pressure 
(mm), air temperature (centigrade), relative humidity, motion of the sea (0-9), 
cloudiness (°/io —10/) and rain , snow -?; or mist -; " indicates that water 
sampler touched bottom. 
Section III contains temperature and salinity of the surface water, samples 
of which were taken every hour uvhen the ship yvas in motion. 
Sec/ion ITN is a table of the transparency of the water without and with 
colour filters. The figures give the depth in metres at which the SECerrt 
disk wa.s no more visible. 
Times are given in Finlanddi official time (Greenwich !,- 2 hons). 
II. Observations in the depth 
M G° 80 /0o Ö 2 
at 
O°/, P 
Fl 1939 VII 16. 1230 
10 in; 65°38'N 23°47'B. 
0 16.59 1.40 -0.01 7.73 
~ .72 
6.65 96 
5 16.58 1.38 - -0.03 
10 13.66 1.87 0.80{ 7.70 
.G7 
15 10.42 2.32 1.54 
20 8.65 2.65 1.9.5{ 7.77 .72 
7.72 95 
30 7.83 2.74 2.08 
39 7.56 2.77 2.12{ 7.73 .72 
8.00 96 
SSNV 3 B; -; -; 1; °ho; 
F2 1939 VII 16. 101' 
71. ni; 65°235N 23°30B. 
0 15.87 1.98 0.55 7.91 
7.01 100 
5 15.47 2.00 0.62 
10 13.37 2.12 1.04 7.87 
15 9.18 2.67 1.92 
20 6.45 2.94 2.32 7.84 
30 4.31 3.08 2.49 
40 3.33 3.13 2.55 
50 2.50 3.21 2.59 7.83 
60 1.75 3.37 2.72 
70 1.71 3.41 2.74 7.71 
8.88 92 
SS\V' 3 13; 	15.5°; 	89 %; 1; 
F3 1939 VII 16. 7- 
101 m; 65°10'N 23°14'B. 
0 14.78 2.79 1.35 8.12 
7.43 101 
5 13.73 2.85 1.55 
10 11.19 2.94 1.91 8.10 
15 8.:50 2.99 2.23 
20 6.-18 3.08 2.43 7.93 
8.65 101 
30 4.94 3.13 2.53 
40 4.25 3.13 2.55 7.91 
50 3.83 3.19 2.59 
9.19 101 
60 2.53 3.30 2.68 7.73 
62 2.19 3.35 2.71 
70 1.61 3.44 2.77 
80 1.54 3.48 2.79 7.74 
90 1.43 3.50 2.81 
100 1.59 3.50 2.81 7.74 
8.80 91 
SSE 1 B; 15.3°; 86 %; 1; 2lio: 
?fl 	G° 
°2 n
aG t
n% 
1)H 
F6 1939 VII 15. 1620 
52 m; 64°285N 23°38'E. 
0 	14.68 3.13 1.63 8.09 
7.11 104 
10 	13.31 3.17 1.86 8.17 
15 	8.28 3.13 2.36 
20 	5.32 3.17 2.55 7.82 
8.99 102 
30 	3.93 3.21 2.60 
40 	2.39 3.35 2.71 
50 	2.00 3.16 2.79 7.57 
8.82 92 
SW 3 B; -; -; 1; 	'/o. 
F7 1939 VII 15. 2000 
77 ni; 64°335N 23°13'E. 
0 	14.18 3.15 1.71 8.18 
8.86 123 
10 	13.23 3.17 1.87 8.19 
121/2 10.15 3.15 2.21 
15 	7.83 3.15 2.40 
20 	5.78 3.17 2.53 7.89 
30 	4.02 3.17 2.58 
40 	3.84 3.24 2.63 
50 	2.61 3.33 2.71 7.84 
60 	1.04 3.57 2.86 
70 	0.90 3.60 2.89 7.68 
76 	0.93 3.62 2.90 7.66 
9.06 92 
I S\V 3 B; 15.1°; 82 %; 2; l /lo: 
F8 1939 VII 15. 2210 
84 m; 64°10'5N 22144B. 
0 	1-1.44 3.13 1.66 8.22 
7.60 106 
10 	11.47 3.21 2.11 8.18 
15 	9.20 3.22 2.36 
20 	6.47 3.22 2.51 7.90 
8.51 100 
30 	4.01 3.21 2.60 
40 	3.97 3.22 2.62 
50 	3.63 3.32 2.68 7.83 
60 	1.46 3.46 2.78 
70 	0.64 3.60 2.87 7.76 
82* 	0.64 3.71 2.96 7.71 
9.20 93 
SW 3 B; 11.8 °; 85 %; 2; 1110. 
F9 1939 VII 16. 030 
102 ui; 64°425N 22°04'E. 
0 	13.94 3.04 1.67 8.17 
7.57 104 
10 	9.49 3.13 2.27 8.30 
20 	6.60 3.22 2.54 7.93 
8.69 102 
30 	4.08 3.22 2.62 
m t G ` S02 at 
0% 
911 
40 3.61 3.26 2.64 
50 2.21 3.37 2.73 7.80 
60 1.17 3.51 2.81 
70 0.67 3.62 2.88 
80 0.59 3.77 2.99 7.78 
90 0.69 3.86 3.07 
100 0.61 3.87 3.08 7.75 
9.19 93 
-w 3 B; 15.21; 87 %; 3; 	olio. 
F10 1939 VII 16. 22 .3 
78 ni; 64°14'N 21°33'iI. 
0 14.76 2.61 1.22 7.93 
7.20 101 
10 10.21 3.12 2.18 8.11 
3.13 104 
15 7.28 3.10 2.40 
20 4.52 3.19 2.58 7.86 
30 3.72 3.21 2.60 
40 3.28 3.26 2.65 
50 2.55 3.33 2.71 7.75 
60 1.75 3.44 2.77 
70 1.19 3.69 2.96 
77 1.02 3.82 3.05 7.64 
5.83 90 
NNW 1 B; 15.6°; 75 0/,. 1; 8/10• 
F12 1939 VII 15. 	9'10 
102 in; 64113'N 22°04'E. 
0 13.10 3.13 1.~1 8.12 
7.69 105 
10 12.38 3.13 1.95 8.19 
15 8.66 3.17 2.36 7.96 
20 6.99 3.22 2.52 7.94 
3.72 103 
30 5.10 3.30 2.66 
10 3.98 3.33 2.70 
50 3.75 3.41 2.76 7.85 
60 2.78 3.48 2.82 7.75 
70 1.68 3.62 2.91 
80 1.76 3.77 3.03 7.73 
90 1.50 3.82 3.07 
101 1.43 3.82 3.06 7.68 
9.00 93 
S\V 1 B; 13.5°; 88 %; 1; 	1110 
F13 1939 VII 15. boo 
63 m; 63°475N 21°29'E, 
0 12.49 3.26 2.03 8.09 
1.11 104 
10 12.14 3.24 2.06 8.13 
15 10.61 3.32 2.29 
20 7.83 3.37 2.58 7.96 
30 5.44 3.11 2.73 
-10 4.73 3.55 2.86 
50 5.39 3.71 2.97 7.78 
II. OBSERVATIONS IN THE DEPTH 7 
9YE G° S0/
2
oo 
Q 
aG 
~~~0 
pH )lz G° Syo/
8
oo 
0 
(71 
00/ 
I)H 9IL G° 
S°/oo j2 
at 
60 5.88 3.78 3.00 F19 1939 \7II 14. 11.15 50 9.09 99 
62 5.96 3.78 3.00 7.76 152 n; 63°09'N 19°27'E. 60 2.46 5.43 4.38 
8.15 95 0 13.64 3.69 2.21 8.17 70 2.20 5.50 4.43 
WS\V 2 13; 13.2°; 88 %;1; olio. 7.57 104 80 2.18 5.64 4.55[ 
7.81 
F15 1939 VII 15. 3I5 10 12.25 4.87 3.30 8.23 8.49 91 
.89 
23 m; G3°29'5 \' 21°22') . 15 9.44 4.94 3 68 
0 63 13.00 3.95 2.50 8.08 
20 
25 
7.53 
5.72 
5.07 
5.14 
3.93 
4.08 
8.05 S 3 B; 14.9°; 81 /. 2; 	2 / io. 
10 12.08 3.96 20 3 8.03 
30 
40 
3.68 
2.9 
5.17 
5.32 
4.17 
4.35 
F23 1939 VII 14. 400 
20 11.15 4.36 3.0•i 8.03 50 2.94
4 
5.32 4.30 7.96 136 in; 62°39'N 19°31'E. 
30 11.16 4.40 3.07 9 O 9S 0 14.76 4.98 3.03 f 8.26 33 11.09 4.40 3.08 8.13 60 2.70 5.39 4.36 .22 
7.49 98 70 2.20 5.57 4.49 7.28 103 
\VS\\' 2 B; 13.4°; 90 %; 1; 1lio. 80 2.51 5.66 4.57 5 14.66 4.99 3.05 
F16 1939 VII 14. 23 
a. 
' 
90 
100 
2.86 
. 308 
5.77 
5.88 
4.65 
4.74 7.55 
10 11.65 5.05 3.52 8.25 .22 
26 m; 63°30 5N 20 °54'E. 7.24 79 15 8.94 5.10 3.85 
0 12.60 3.44 2.16 7.98 125 3.19 6.00 4.84 7.52 20 5.52 5.19 4.14 7.99 
10 10.47 4.27 3.05 8.01 150 3.36 6.06 4.89 7.47 1 •95 
15 10.24 4.38 3.16 6.83 75 30 2.79 5.26 4.25 
20 9.18 4.56 3.40 7.95 ESE 2 B; 13.8 ; 79 
° 
jo; 1; 10 /10 
40 2.79 5.32 4.30 
7.94 25 8.20 4.67. 3.52 7.85 50 2.94 5.37 4.34 f 
\VNW 2 L'; 12.6°; 90 ; 1; Iho: F21 1939 \'II 13. 21FI° 9.04 93 .93 
17 1939 V'II lb. 100 33 in; 62°36'N 20°36'E. 60 2.37 5.45 4.39 
31 m; 63 °335Vx, 20°34E. 8.27 70 2.44 5.61 4.52 
0 12.66 3.39 2.11 8.02 0 15.11 4.92 2.94{ •21 80 2.49 5.77 4.65 
7.66 103 7.2-1 103 90 .0 2 30 5.9 4. 76 
40 11.58 3.41 2.26 8.07 5 15.05 4.92 2.95 100 3.23 6.00 4.8I 
f 7.53 
15 9.05 3.73 2.77 10 12.02 4.96 3.42  8.24 
8. 
125 3.37 6.06 4.89 
58 
20 9.70 1.G5 3.43 7.98 .21 7.54 20 9.52 - - 15 9.98 4.92 3.61 135 3.36 6.08 4.90{ 54 
25 8.53 4.72 3.59 20 6.00 4.99 3.96 7.91 7.00 7'7 30 7.77 4.83 3.73 7.88 .91 
7.74 94 8.35 93 SSE 2 B; 14.9 °; 92 %; 2; o~in• 
\VT\W 2 B; 13.0; 89 %; 1; '/io. 30 3.69 5.23 4.21 F24 1939 V'11 14. 	6' 
F18 1939 VII 14. 151` 
32 3.70 5.25 
820 
4.23 
91 
7.86 
167 in; 62505N 18°56'E. 
105 ni; G3°49'5N 20°1S'E. 8.19 
0 13.16 4.61 2.99 8.27 SSE 2 ]3; 15.0 °; 80 °,'~
, ; 	1; 	olio: 0 13.51 4.74 3.04 
5 
21 
10 12.19 
7.55 
4.83 
104 
3.29 8.19 F22 1939 VIII 14. 1aä 10 13.04 
7.42 
4.70 
103 
3,07 8.22 
15 7.78 4.89 3.78 81 m; G2°36'N 20°01'L. 15 9.68 4.94 3.65 
20 5.29 4.99 3.99 7.77 
0 15.09 5.08 
J 
3.06{ 8.28 20 5.83 5.08 J 4.05{ 
7.87 
8.16 .94 5 85 
30 4.25 5.14 4.13 7.16 102 30 4.09 5.19 4.19 
40 3.41 5.26 4.25 8.29 40 3.05 5.30 4.28 
50 2.84 5.39 4.36 7.80 10 14.47 5.10 3.17 26 7.72 
850 92 8.` ,4 50 2.78 5.46 4.41 .77 
60 2.65 5.55 4.48 12/2 12.08 5.10 3.51 22 8.31 90 
70 2.78 5.63 4.54 7.61 15 11.95 5.12 3.55 60 2.77 5.61 4.52 
80 
90 
2.85 
2.92 
5.68 
5.72 
4.58 
4.61 7.56 
171/2 9.30 5.17 3.87 
8.03 70 2.96 
5.73 f 4.621 7.59 •63 
100 2.91 5.73 4.62 20 7.44 5.25 
J 4.081 .02 80 3.17 5.88 4.74 
104 3.01 5.73 4.62 7.55 30 5.88 5.32 4.22 90 3.23 5.93 4.79 
7.07 77 40 4.04 5.32 4.29 r 100 3.2.E 5.97 4.81 
7.53 
ESE 2 B; 13.2°; 	85 %; 	2 -3; 50 2.88 5.43 .39{ 7'95 
.60 
ion l .94 7.09 78 io: 
S II. OBSERVATIONS IN THE DEPTH 
')fl l° S,O/ 0,° at 0% p~H m t° 0,o af 0% pH ~)t t° S°/ oD 3 at 
125 3.32 6.00 4.84 F28 1939 \III 12. 19,30 70 2.44 5.52 4.45 
150 3.29 6.04 1.87 7.50 38 m; G1°0752 20°55'E. 72 2.30 5.54 4.46 7.76 J6 
7 49 0 14.48 5.23 
f 
3.26{ 5.17 .13 80 2.7S 5.86 4.73 
7(i 
166 3.38 G.OG 4.89 56 90 3.31 6.13 1.95 
ENE 2 8;13.4 
G.s~ 
°. 88 ,
7s 
0 	10 /o; 1; /1U. 10 14.47 5.23 3.26{  
8.18 
.1S 
100 3.43 6.17 J 1.98} 7.ss 8G 
15 10.50 5.45 3.97 123 3.26 6.31 5.08 7.74 
F25A 1939 VII 14. 900 20 7 56 5.41 4.20 8.00 l .77 
190 111; 63°00'1\1 18°51'E. 8.13 99 
8.08 89 
0 14.09 3.87 2.29 8.19 30 6.47 5.43 4.28 \V 2; 14.0
0; 85 %; 2; 	o/io. 
7.37 103 37 6.34 5.45 4.30{ 7.96 
10 11.92 4.98 3.43 8.21 l .96 F31 1939 Vii 13. 50' 
15 9.25 5.01 3.75 8.1G 97 50 m; 61 °ll'N 
18°37'E. 
20 5.80 5.12 4.07 7.99 AVi\'\V 313; 14.7°; 78 °,o: 3; sl o: 0 13.35 5.16 3.39 8.20 
25 4.97 5.23 4.18 .20 
30 
40 
3.36 
3.21 
5.21 
5.30 
4.21 
4.28 F29 39 
1939 V11 12. 
\ IV 
22°U 
°s. 2 .22 
5 13.30 7.49 5.16 104 3.39 
50 2.63 5.39 4.36 7.94 102 im; 8 25 10 11.68 5.12 3.58 8 20 
9.13 98 0 14.01 5.28 3.39 .18 
60 2.38 5.46 4.40 ~7 121 /z 9 03 ä.2G 3.97 
70 2.23 5.57 4.49 7.16 100 15 6.45 5.26 4.15 
80 2.32 5.68 1.58 7.70 10 11.15 5.28 3.37 J 8.27 20 5.71 5.20 4.18 7.93 
90 2.83 5.82 4.70 .27 30 5.19 5.26 4.20 
100 3.07 5.88 4.74 7.53 15 11.46 5.35 3.78 40 4.59 5.30 4.25 
7.33 s0  20 7.60 5.28 =1.10 8.08 )9 4.00 5.30 1.27 7.87 125 
150 
3.19 
3.28 
5.97 
5.99 
1.81 
-1.83 7.51 8.33 101 8.'i' 92 
175 3.27 6.00 4.8=1 7.47 30 5.53 5.39 4.30 \C 1 B: 	1-1.2`; 9< °,; 1; 
188 3.29 6.00 4.84 7.51 10 3.10 5.43 4.39 
6.86 75 50 2.75 5.57 4.491 7.83 F32 1039 VII 13. 755 
ENE 2 B: 13.4 °; 86 O/. 1; 	10/ o> 
.8G G6 ni; 61 °12'N 17°52'Er . 
10 
8.81 9 0 14.05 4.96 3.131 
8.19 
F26 1939 VII 13. 1Gt~ (i0 3.26 GS ` 
118 m; 61 59'N 20004'E. 70 3.17 6.02 4.80 7.16 100 
0 15.52 5.19 3.08 8:Ll 20 
80 
90 
3.33 
3.31 
6.11 
6.19 
4.93 
J '(.S2 10 13.96 4.94 3.13 
8.21 
19 
~:99~ 01 1) 9.48 5.01 3.73 
7.02 101 100 3. 26 6.21 5.02 7.98 
5 14.94 5.17 3.16 8.02 88 20 7.25 5.07 3.94{  .9G 
10 11.42 5.23 3.68{ 8.21 \\' 3 B; 13.9`; 82 0; 3; 	°/I°. 30 5.09 5.14 4.11 
40 3.88 5.21 1.20 
15 10.45 5.21 3.79 7.81 
20 7.47 5.30 4.121 8.04 
~ 	~ 
F30 1939 V ii 13.0 ' 50 3.69 5.19 4.19{ .86 
01 124 n; G1 °01'5N 19°35'1. 60 3.55 5.21 4.20 
30 
40 
5.53 
3.63 
5.32 
5.35 
4.2> 
4.32 0 13.87 5.28 3.41{ 
8.24 65 3.39 5 .21 
5.21 9 
4.21 7.8`? 
50 2.58 5.43 4.39{ 7.91 7.27 101 r 
.23 
\N\V 2 B; 13.2 °; 81 
0 
°,ö; 1; 	° /IO: 
60 2.31 5.54 4.40 10 13.87 5.28 3.41j 
3.84 
` 
8.28 .27 , F33 193.) Vii 12. 	0' o 
70 2.27 5.70 4.60 15 10.70 5.32 52  ni; G0°33'5T 18°55'1;. 
80 2.64 5.88 4.7 r 
90 2.92 6.04 4.87 20 7.73 5.30 1.10{ 5.08 0 14.77 4.85 2.91{ 8.12 
100 3.18 6.04 4.87J 7.60 30 5.74 5.30 4.211 6.99 99 
66 
7.51 
40 5.55 5.34 4.25 
7 ~1 10 14.33 X1.87 3.01 j 
8.17 
116 3.34 5.99 4.83 Gl 50 3.38 5.35 4.31{  } ,20 
7.19 79 8.77 96 .93 20 9.12 5.25 3.95{ 111 8.19 
SSW 1 B; 14.6 °; 75 %; 1; rs/1D. 60 2.55 5.41 4.37 8.23 103 
lo S0 ° 2 0 
al 
 ~~ ,7H 
10 14.06 4.83 3.03 
15 8.45 5.25 4.00{ 
7.91 
93 
20 7.17 5.35 4.18 
7.53 91 
30 5.48 5.63 4.49 
37 4.40 5.77 4.63{ 7.551 ) .67 
5.10 58 
N\V 1 B; 13.9 °; 79 %; 1; 1110. 
F44 1939 VI]. 4. 10'° 
54 mi; 60"075N 26°58'E. 
8.42 
0 14.30 5.14 3.22{ 46 
7.13 100 
10 14.44 5.12 3.19 
15 13.80 5.23 3.37{ 
8.36 
I1 
20 8.93 5.34 4.04 
7.83 98 
25 5.80 5.54 4.40 
30 3.49 5.77 4.651 7.88 88 
40 2.82 6.19 4.99 
50 3.41 7.12 5.73 
53 3.67 7.67 6.161 7.20 l .23 
3.91 41 
\VS\\r 2 13; 14.1 °; 90 °%; 2; 
F4-5 1939 VII 4. 12's 
66 im; 59 °57'N 27 °00'E. 
0 14.21 5.19 3.29{ 
8.40 
7.30 102 
10 14.23 5.21 3.29 
15 13.98 5.23 3.34{ 8.40 .48 
20 9.58 5.30 3.94 
25 7.01 5.37 4.20 
7.80 94 
30 4.39 5.57 4.47{ 8.01 .OG 
40 2.53 5.97 4.81 
50 3.47 6.98 5.61J 7.44 45 
5.98 67 
60 4.01 8.26 6.63 
65 4.11 8.44 6.76{ 7,20 l .26 
3.38 39 
w 2 B; 14.5°; 88 %; 1; lllo. 
II. OBSERVATIONS IN THE DEPTH 
n G° 
o~ 
30 5.95 5.35 4.25 
40 5.39 5.35 4.27 
50 3.67 5.35 4.32{ 	
7'98 
.97 
8.92 99 
NN\V 5 B; 14.7 °; 80 %; 4; %, 
F37 1939 VII 2. 21'1. 
30 in; 60°35'N 28°28'E. 
0 	16.61 	3.13 1.31{ 	8.13 
6.61 96 
5 	16.66 	3.13 1.30 
10 	15.87 	3.22 1.51 
15 	6.66 	4.54 3.57{ 	7.66 
20 	5.66 	4.72 3.76 
6.56 76 
29 	4.88 	4.98 3.991 	7.64 
6.19 70 
SSW 1 B; 18.2°; 92 iö; 	1; 	JO/ io. 
20 8.34 	4.89 3.73{8.10 
F38 1939 VIII 2. 2325 7.71 95 
28 in; 60°30'1\1 28°26'E. 30 3.73 	5.73 4.61 
0 	15.66 	3.30 1.59 
40 2.81 	6.37 5.14 
8.19 51 3.03 	6.56 5.29{7.32 ,) 
6.72 96 
5 	15.73 	3.32 1.59 1.92 54 
10 	13.10 	3.62 2.23 \V'S\V' 4 B; 15.1°; 89 %,; 4; 	9110• 
15 	12.20 	4.27 2.85{ 7.-78 F42 1939 VII 4. 4J0 
20 	5.06 	4.83 3.87 62 ni; 60°07'N 27°2973. 
26 	4.81 	5.05 4.05 J 1 7 0 14.83 	4.94 3.00J8.43 
6.06 69 6.10 86 
SS\V 1 B; 17.2°; 94 jö; 0; 1o/ 10 14.88 	4.94 2.99 
15 14.63 	4.94 3.03{8 j .IO 
F40 1939 \7II 3. 1530 20 8.50 	5.12 3.90 
38 m; 60°065N 28°48'E. 6.78 84 
8.23 30 3.08 	5.61 44.52 	7'04 
0 	16.02 	3.06 1.36{ .32 93 
6.08 87 
40 
50 
	
2.52 	6.02 
3.17 	6.78 
4.86 
5.46 
10 	15.63 	3.12 
15 	10.54 	4.36 
1.46 
3.11 61 3.86 	7.72 6.19k 7.23 
20 	6.61 	4.78 3.761 7.88 3.39 
32 
38 
.87 \\-\'W 3 B; 14.0°; 78 %; 4; 5110• 
6.39 76 
30 	2.52 	5.52 4.45 F43 1939 \7 TI 4. 	730 
37 	1.50 	5.57 4.48 7.52 38 ni; 60°20'N 26°58'Er. 
6.09 64 	l 0 15.20 	4.78 2.81 8,25 
\VN\Vr 3 B; 16.5°; 90 %; 2; 2/10: 6.55 l 93 
1) 	\\'titer 	turbid. 
an to 802 °% px 
F41 1939 VII 3. 1830 
49 ni; 60°07'\' 28°0I B. 
0 15.39 4.13 2.27{8 .35 
6.65 95 
10 15.33 4.13 2.28 
15 11.02 4.42 3.11 
20 6.53 5.07 3.99{7'97 
7.36 87 
30 3.53 5.79 4.66 
40 2.89 6.29 5,08 
48 2.97 6.51 5.24{7 .I7 
5.92 65 
.w 3 B; 15.2°; 94 °o; 3; -lim 
F41A 1939. 	V'TI 3. 2030 
52 im; 60°175N 27°57'E. 
0 15.48 3.96 2.148.32 33 
7.01 100 
10 15.45 4.02 2.18 
15 14.50 4.16 2.45 
2 
10 	 IL. OBSERVATIONS IN TELE; DEPTH 
M t° Soz° t 7)110% 
F46 1939 VII 4. 1345 
66 ni; 59°47'1N 27°05'E. 
0 15.15 5.10 3.06{8.45 
7.15 102 
10 14.58 5.08 3.1{8 
15 13.86 5.16 3.31 
17112 9.26 5.34 4.00 
20 7.87 5.43 4.20 
7.91 97 
25 5.04 5.50 4.40 8.04 08 
30 3.79 5.70 4.59 
40 2.55 6.19 4.99{7.59 66 
50 3.54 7.27 5.85 
60 4.19 8.26 6.62 
64 4.33 8.44 
i 
6.75 	7.33 L) 
2.61 30 
\V 1 B; 15.10; 88 %; 1; 	Iljo- 
F47 1939 VII 4. 1525 
51 Dl; 59°375iN 26°58'E. 
0 15.69 4.74 2.69{8'38 43 
6.96 100 
10 15.50 4.72 2.72{8. i0 
15 13.87 4.92 3.13 
20 9.54 5.12 3.81{8.30 
7.68 98 
25 6.17 5.19 4.11 
30 3.65 5.59 4.50{7.76 .77 
40 2.95 6.55 5.27 
50 3.72 7.32 5.887.32 
4.72 53 
WNW 3 B; 15.3°; 87 %; 3; 	lio 
F49 1939 VII 4. 1920 
80 m; 59°525N 26°17'E. 
0 14.20 5.34 3.40 8.43 
.49 
7.30 102 
10 14.04 5.32 3.41 
15 13.95 5.30 3.41 
20 10.31 5.39 3.95{8.19 
7.81 101 
25 6.25 5.50 4.34 
30 3.88 5.72 4.60 
40 2.69 6.35 5.12{ 7.61 
50 3.23 6.76 5.45 
6.90 76 
60 3.89 8.04 6.45 
7.29 
.29 
70 4.47 8.96 7.17 7.59 .63 
1V 4 B; 14.8 °; 81 %; 4; "Ilo: 
F50 1939 VVI1 4. 22 
91 m; 59°50'N 25°37'E. 
0 14.20 5.45 3.48{ 8.36 .12 
7.35 103 r 
10 13.85 5.45 3.53{ 
8.37 
ttt .`ll 
15 13.50 5.43 3.58 
20 6.57 5.45 4.29{ 8.13 .13 
8.09 96 
25 3.87 5.63 4.53 
30 3.10 5.90 4.76 
40 2.70 6.31 5.09 
50 3.09 6.87 5.53{ 7.~1 
6.76 71 
60 3.69 8.01 6.43 
70 4.44 9.07 7.26{ 7.15 
.17 
80 4.65 9.43 7.53 
90 4.69 9.49 7.57{ 7.10 .19 
1.99 23 
\V 4 B; 14.5 °; 91 °%; 4; 	5'lio• 
F51A 1939 \'II 1. 1405 
16 m; 60°07N 24°59'E. 
0 16.00 5.66 3.36 8.31 
7.00 102 
5 15,33 5.64 3.45 
10 14.36 5.64 3.60 8.18 
14 9.47 5.77 4.32 8.06 
6.56 84 
E 1 B; 18.4°; 95 °ö; 1; 	'/ 
F51A 1939 VII 5. 91' 
25 in; 60°07'N 24°59'E. 
0 	15.02 	5.66 3.52{ 8.09 .17 
6,90 99 
5 	10.85 	5.72 4.14 
10 	7.73 	5.84 4.52{ 8.00 
15 	6.66 	5.90 4.64 
20 	5.73 	6.00 4.77 
24 	5.05 	6.09 4.88{ 7.73 .80 
7.60 87 
IINN, 1 B; 16.9°; 54 %; 1; 0110• 
m 	c° 
50, 0% 
?)Li 
F52A 1939 VII 5. 820 
45 m; 60°01'N 24°58'E. 
0 	14.57 5.68 3.68{ 8.25 .27 
7.06 100 
10 	14.19 5.70 3.68 r 
15 	10.55 5.75 4.20{ 8.19 l .25 
20 	7.17 5.91 4.62 
7.91 96 
30 	3.95 6.20 4.99{ 7.80 
40 	3.37 6.51 5.241 
44 	3.21 7.29 5.87k 7.41 .46 
5.60 62  
N\V 1B;15.1°;74 %;1; 0110. 
F53 1939 VII 5. 535 
66 in; 59°515N 24°50'E. 
0 14.11 5.72 3.70{ 8.26 30 
7.10 100 r 
10 14.36 5.73 3.67
{ 
{ 8.27 
.32 
15 14.25 5.72 3.68 
20 8.17 5.84 4.49{ 8.11 
7.94 98 
25 7.37 5.93 4.62 
30 4.99 6.08 4.86 
40 2.95 6.49 5.23{ 7.80 
.83 
50 3.29 7.38 5.93 
7.68 85 
60 4.12 8.78 7.04 
65 4.34 9.13 7.30{ 7.16 
.19 
2.74 32 
NW 1 B; 13.6 °; 87 %,; 2; ol io 
F54 1939 V'I1 5. 350 
101 m; 59°43'7\T 25°01'E. 
0 14.01 5.63 3.65{ 8.30 .33 
7.14 100 
10 14.07 5.61 3.62{ 8.36 
15 14.06 5,64 3.65 
20 13.98 5.63 3.65{ 8.31 .29 
7.28 102 
25 6.97 5.81 4.55 
30 5.10 6.02 4.82 
40 2.82 6.55 5.27 
50 3.20 7.25 5.841 7.53 
59 
1) \Vater turbid. 
Li. OBSERVATIONS IN THE DEPTH 
	
11 
7]L t° X02 ° 0% 	7,1 
50 6.79 75 
60 4.19 8.73 6.99 
70 4.52 9.43 7.54 r 
80 4.61 9.61 7.68{7:01 
90 4.69 9.69 7.73 
100 4.69 9.65 7.7O{7 
1.40 16 
N\V 2 B; 13.8°; 82 %; 2; 1110: 
F55 1939 VII 5. 200 
96 ni; 59 °375N 25'11'E. 
0 14.01 5.52 3.57{ 8.35 
7.39 103 
10 14.22 5.54 3.55 8.34 .38 
15 13.98 5.55 3.60 r 
20 9.38 5.64 4.23{ 8.21 
7.74 98 
25 5.74 5.70 4.53 
30 3.71 6.11 4.92 
40 2.93 6.55 5.27{7.70 
50 3.17 6.93 5.58 
7.44 82 
60 3.51 7.65 6.14 
70 4.30 8.69 6.96{ 7.21 
80 4.62 9.60 7.67 
90 4.73 9.67 7.72 7.11 .13 
95 4.69 9.69 7.73 7.11 
.16 
1.86 22 
NNW 2 B; 14.4°; 88 %; 3; 2110: 
F56 1939 VII 6. 153° 
84 m; 59°365N 24°21'E. 
0 15.82 5.66 339j8.2939 
7.14 104 
10 14.41 5.75 3.68{8.361 
15 14.08 5.97 3.90 
20 8.72 6.00 4.57 
7.85 99 
25 7.56 6.09 4.74{8.13 
30 4.60 6.20 4.97 r 
40 3.19 6.49 5.23{ 7.80 
8.08 89 
50 2.95 6.80 5.48 
60 3.39 7.36 5.92{7.58 
') Water turbid. 
7)Z t 	s0, ° 0 t 	1)H 
70 4.61 9.58 7.65 
80 4.71 9.67 7.72 
83 5.21 9.51 7.57i. 7.09 
1.64 19 
7.31 
WS\V 1 B; 16.6°; 80 %; 1; 01x0• 
F57 1939 VII 6. 19,0 
81 in; 59`30'\' 23°44'E. 
0 16.53 6.09 3.58 8.24 
7.13 105 
10 14.70 6.06 3.88 8.30 
15 11.10 6.09 4.41 
20 7.30 6.26 4.88 
7.93 96 
25 4.37 6.33 5.08 8.00 
30 3.33 6.47 5.21 
35 3.10 6.60 5.32 
40 2.90 6.69 5.39 7.75 
50 3.02 7.07 5.70 
7.23 80 
60 3.76 7.88 6.32 7.39 
70 4.49 9.16 7.33 
80 4.80 9.83 7.85 7.08 
1.54 18 
\VS\\' 1 B; 17.2 °; 85 %; 1; 011°. 
F58 1939 VII 7. 350 
33 m; 59 °47'N 22°59'E. 
0 15.33 6.06 3.77 8.18 
7.10 102 
10 11.44 6.11 4.37 8.05 
15 8.74 6.17 4.70 
20 7.22 6.26 4.88 
25 6.29 6.33 5.00 
30 5.54 6.44 5.12 7.78 
32 5.39 6.47 5.15 7.75 
7.48 87 
SW 1 B; 16.4 °; 83 %; 1; 0110. 
F59A 1939 VII 7. 	150 
73 m; 59°385N 23°05'E. 
0 16.14 6.08 3.64 7.29 
7.11 104 
10 14.70 6.09 3.90 8.30 
15 13.12 6.22 4.23 
20 7.53 6.28 4.87 
25 4.69 6.40 5.13 8.00 
30 3.54 6.56 5.28 
40 3.16 6.85 5.52 7.84 
45 3.80 7.07 5.68 
50 3.51 7.27 5.85 
60 4.04 8.31 6.66 7.27 
65 4.15 8.44 6.76 
72 4.45 9.06 7.24 7.16 
3.07 36 
SW 1 B; 16.8 °; 77 %; 1; 2/lo. 
?)7. G° S0, ° 0 ~o yHl 
F61 1939 VII 6. 	23'10 
101 m; 59 °26'N 23°09'E. 
0 16.31 6.11 3.63 8.27 
7.12 105 
10 15.00 6.09 3.85 8.31 
15 13.83 6.17 4.10 
20 8.54 6.22 4.76 
8.07 101 
25 6.62 6.40 5.04 8.07 
30 5.20 6.49 5.18 
40 3.29 6.82 5.49 7.83 
50 3.28 7.29 5.86 
7.22 80 
60 3.89 8.04 6.45 
70 4.40 9.07 7.26 7.18 
80 4.74 9.83 7.85 
82 4.80 9.94 7.93 7.07 
90 4.81 10.16 8.10 7.04 
100 4.92 10.28 8.19 7.04 
1.05 12 
S\\' 1 B; 17.2°; 81 %; 1; °Ilo• 
F62 1939 VII 6. 2210 
96 m; 59°195N 23`16'E. 
0 16.73 6.26 3.68 8.32 
7.11 105 
10 14.90 6.28 4.01 8.29 
15 10.83 6.31 4.60 
20 8.33 6.37 4.89 
8.13 101 
25 7.30 6.40 5.00 8.10 
30 5.65 6.60 5.25 
40 4.20 6.78 5.44 7.88 
50 3.60 6.94 5.58 
8.23 92 
60 3.48 7.32 5.89 7.64 
70 4.17 8.51 6.81 
80 4.65 9.83 7.85 7.09 
90 4.79 10.19 8.13 
95 4.90 10.19 8.12 7.07 
1.50 18 
SW 1 B; 17.1°; 73 %; 1; °Ilo: 
F64 1939 VII 11. 18'5 
264 ni; 60°11:5N 19 °09'E. 
0 16.54 4.92 2.691 
8.09 
.xo 
6.87 101 
5 14.90 4.94 2.98 
10 11.16 5.30 3.77 
8.19 
.17 
20 6.19 5.37 4.25 
8.02 
7.99 
30 5.67 5.93 4.72 
40 4.42 6.17 4.96 
50 4.74 6.35 5.08{ 
7.97 
.95 
8.21 94 
12 	 II. OBSERVATIONS IN THE DEPTH 
a t° 5o/
2
oo 
	
at 	
h 0° 	rr /o 
•ni t 8, sj :o 6 
t 
0a° 2~r[ • na z 
t° S?/ (30 0 
at 
o 	71H 
60 4.15 6.38 5.13 40 5.61 6.24 4.96 60 4.02 7.03 5.65 
70 3.88 6.42 5.16 50 5.18 6.37 5.08 7.93 70 3.49 7.57 6.09 
80 3.64 6.47 5.20 7.96 92 80 3.60 7.85 6.30 
90 3.40 6.49 5.23 60 4.95 6.47 5.17 90 3.80 8.12 6.51 
100 3.37 6.55 5.27{7.89 70 4.81 6.51 5.21 100 3.98 8.37 6.71 7.32 .87 80 4.32 6.53 5.24 125 4.14 8.68 6.95 
8.04 89 90 4.15 6.56 5.28 150 4.25 8.84 7.08 7.21 
125 3.39 6.58 5.30 100 4.20 6.60 5.30 7.87 160 4.23 8.84 7.08 7.25 
150 3.66 6.67 5.36{7.81 7.80 88 3.51 
40 
.84 125 4.05 6.62 5.32 SS\V 2 B; 15.4 °; 96 %; 3; 
175 3.85 6.71 5.39 150 4.06 6.69 5.38 7.79 
200 4.09 6.76 
7.75 5.44 175 4.07 6.73 5. 41 F70A 1939 VII 10. 0 0 .77 200 4.65 7.03 5.63 7.72 36 m; 59°41'N 20°055E. 7.49 85 210 4.69 7.05 5.64 7.71 J 8.22 225 4.11 6.82 5.48 6.82 78 0 14.63 5.30 3.301 20 
250 4.20 6.85 r 	7.74 x.49 77 SSW 1 B; 15.2°; 97 0/;  1; 1 /to y.3Z 101 
260 4.21 6.85 5.49 7'72 F68 1939 VII 11. 13 5 10 14.44 5.35 3.37{ 8.20 .76 120 w; 59°56'N 19°i.4'B. 12 13.62 5.91 3.93 
NAV 
7.28 
2 B; 15.4°; 81 
83 
%; 1; 'l to. 0 16.12 5.10 2.90{ 
8.14 
•11 
15 
171 /2 
11.50 
8.89 
6.08 
6.17 
4.34 
4.69 
6.84 100 20 8.18 6.20 4.77 7.88 
F68B 1939 VII 7. 1720 8.16 7.01 6.31 4.94 ° 75 in; ~9 47'\ 2 1°21'1;. 10 12.64 5.68 3.89{ l .13 
30 
30 6.05 6.46 5.12 
0 15.76 6.26 3.85 8  .18 15 8.75 5.77 4.38 3G 5.33 6.62 5.27{  7.84 .91 20 20 7.53 5.97 4.63 7.93 
7.14 104 7.60 93 '7".51 87 
10 15.58 6.26 3.88 30 5.03 6.15 4.92 S 2 B; 15.4`; 96 %; 4; h/ o: 
2 123 /14.0 6 628 . . 414i. - 40 4.77 6.33 5.07 
15 11073 6.29 
8.22 
4.48 8.15 
50 4.29 6.38 
8.14 
).12 
92 
7.94 "71 1939 Z1 II 9. 	21'° 
18* 1.1.72 6.29 4.48 60 4.12 6.44 5.17 153 m; 59°30. I\ 20°24
18. 
20* 10 .20 7.31 70 4.04 6.49 5.22 0 15.43 5.68 3,46[ 
8.29 
'28 100 18.11 80 3.95 6.51 5.23 6.99 101  7.66 100 90 3.79 6.55 5.26 8'29 30* 8.12 6.38 4.92 100 3.63 6.58 5.29 7.75 10 15.43 5.68 3.46{ 
40* 5.47 6.71 5.34 
118 3.55 6.65 5.35{ 7.67 12112 19.00 5.97 3.91 
2~ 
50* 4.31 7.23 J7.5G 5.801 60 7.35 82 
.73 15 11.85 6.08 4.30 
7.46 85 - p B: 15.7 °; 77 i%; 	1; 	'/i 20 9.31 6.15 ( 4.63{ 8.10 
51* 4.21 7.30 5.86 7'S7) 25 7.36 6.38 4.97 7.681) F69 1939 VII 10. 20 30 5.77 6.55 5.20 
74* 3.99 8.15 6.5417.27 161 111; 5946'N 19°47'E. 40 4.60 6.76 5.42 
4.46 
17.3s 
51 0 14.65 8.21 50 3.=45 7.14 5.74 7.78 7.26 103 
S\\' 1 B; 17.2°; 85 %; 1; o/lo. 10 12.07 5.32 3.68 8.16 7.91 88 
15 7.94 5.66 4.37 60 3.95 8.24 6.61 
F67 1939 Z'iI 10. 	f,20 17
1 
I2 7.50 5.77 4.49 70 4.32 9.07 7.26 
211 m; 59°59'N 19°46'E. 20 5.92 5.93 4.71 80 4.53 9.61 7.68 
0 14.89 5.43 3.36 8.24 20 5.85 5.93 4.72 90 4.64 9.81 7.83 
7.08 101 8.03 91 100 4.66 9.90 1 7.07 10 14.14 5.50 3.53 8.21 25 5.92 6.09 4.83 7.91 7.911 .10 
15 8.40 5.66 4.34 30 5.11 6.20 4.95 125 4.75 10.05 8.01 
20 6.85 5.88 4.61 35 4.98 6.26 5.01 152 4.71 10.08 J 7.07 7.93 95 40 4.30 6.35 5.09 8.041 .10 
25 5.69 6.02 4.79 7.89 50 4.29 6.55 5.25 7.81 1.48 17 
30 5.78 6.15 4.88 7.76 88 S 3 B; 16.1 °; 94 °ö; 	4; 	2/le. 
Water ttubid. 
II. OBSERVATIONS IN THE DEPTH 13 
nt t° 
so 
00o 
of 0°~ pJH ui t° 
0 ° oo 7 t° 
0 Soo° 00 7)x 
F72 1939 VII 7. 	2325 F73 1939 VII 8. 205 F75 1939 VI'I 8. 1010 
109 in; 59°145N 22°17.'E. 128 in; 59°00'5N 21°52'E. 183 ni; 58 °54'.N 20°07'B. 
0 15.92 6.17 3.75{ 8.32 33 
0 15.68 6.13 3.76 
c 
8'2'~ 
.31 0 16.41 6.35 
J 
3.801 
8.33 
•33 
7.22 105 7.18 104 6.99 103 
10 15.12 6.37 4.04{ 8.30 
: 
10 14.53 6.13 3.96{ 8'32 33 10 14.02 6.33 
J 
4.19{ 8.35 37 
15 13.38 6.47 4.39 15 9.17 6.37 4.82 15 13.30 6.37 4.32 
20 8.90 6.40 4.88{ 8.14 20 9.96 6.62 5.11{ 8.10 20 8.82 6.47 4.93{ 8.15 
30 5.39 
7.79 
6.58 
.98 
5.24 30 4.79 
7.95 
6.78 
98 
5.43 25 7.26 6.56 5.13 
40 4.06 6.85 5.50 40 3.84 6.94 5.57 
30 
40 
5.34 
3.70 
6.82 
6.82 
5.31 
5.48 
50 3.37 7.12 5..731 7.74 
50 3.49 7.23 
7.34 
5.82 
82 50 3.19 6.91 5.5( r 7.94 
7138 85, 55 3.54 7.45 5.98 7.55 8.36 l 92 
GO 
70 
3.63 
4.21 
7.63 
8.68 
6.13 
6.94 60 3.79 7.90 6.34 
.60 60 3.37 7.11 5.71 
73 4.25 8.73 6.99 70 4.39 9.00 7.20 
70 
80 
3.48 
4.21 
7.54 
8.77 
6.07 
7.02 
80 4.61 
3.91 
9.43 
15 r 
7.54{ 7.18 4.75 
80 
90 
4.62 9.67 
10.01 
7.73 r 
7.98{ 7.11 
90 4.75 9.94 7.93 
J 7.11 l 
: 
l .15 100 4.90 10.28 8.191 
90 4.86 10.17 8.11 100 4.90 10.35 8.25 r 125 5.12 10.81 8.59 10 
100' 4.84 10.21 8.14 7.~2 127 5.01 10.59 8.43{ 7.10 150 5.39 11.42 9.07 
107 4.89 10.19 8.12 7.06 .12 S1V' 
1.61 
2 B; 16.4°; 88 
19 	l 
O%,,; 	3; 	01,0. 
175 5.41 11.47 9.11 7:1412 
. 173 20 F74. 1939 VII 8. 5" 
1 182 5.42 11.51 9.14 f 7.1G) .3 6 ,) 
S\Y 2 B; 16.5°; 86 °/,; 	3; 	°/10. 158 m; 59°01'N 2I°05'E. 1.81 22 
0 15.65 5.82 3.54{ 8.27 SS\V 2 B; 16.7
0; 89 0% 2; 0110. 
.28 
7.21 101 
F72A 1939 VII 7. 	20i'' 
10 14.47 5.93 3.811 8135 I78A 1939 VII 9. 	18
00 
88 m; 59 °30'N 21"40'E. .37 S9 m; 59°055\' 1937'E. 
0 15.73 6.29 3.89 28 
15 
20 
13.50 
8.78 
6.02 
6.31 
4.03 
4.811J  8.2Ö 
0 14.87 5.54 3.44{ 8.19 
7.29 106 7 81 99 7.29 104 
10 14.48 6.28 4.07{ 8.32 25 7.53 6.47 5.03 • 10 14.76 04 5.5  3.46{ 8.20 .22 
15 10.26 6.28 l 4.63 r 
30 4.51 
3.89 
6.65 
6.80 
5.33 
5.47 15 11.84 6.00 4.24 
20 7.98 6.38 4.93{ l 
8.16 
.1G 50 3.47 7.21 5.80 
~ 7.74 l.84
40 	
r 
20 10.18 6.53 { 8.15 
8.01 99 8.12 , 6~ '74 7.65 99 	l 
30 4.30 6.65 5.34 60 3.94 8.12 6.51 25 7.23 6.49 5.07 
40 3.45 6.85 5.51{ 7:83 70 4.43 9.34 7.46 30 6.86 6.67 5.24 
50 3.34 7.07 5.69 80 4.79 10.05 8.01 
40 4.20 6.94 5.56 
7.71 
7:59 s 90 4.91 10.43 8.30 50 3.56 7.21 5.80{ 71 
60 3.92 8.17 6.56 100 5.00 10.63 8.46{ 7'11 .11 7.6,1 85 
70 4.49 9.27 7.41{ 7.14 1.67 20 60 4.06 8.39 6.72 
80 4.71 9.81 7.83 125 150 
5.10 
5.12 
10.81 
10.97 
8.59 
8.73 
70 
80 
4.54 
4.78 
9.60 
10.12 
7.67 
8.07 
87 4.81 9.92 7.91 { 7 .09 .09 157 5.16 10.95 8.71{ 7:23 88 4.84 10.25 
r 
8.17{ 7,i~ 
1.69 20 150 18 1.58 19 	l 
S\V 3 B; 16.8°; 83 %; 3; 0 j1 °. 'V 2 B; 16.3 °; 88 0/,; 	3; 	3 S 3 B; 16.4°; 91 %; 4; %0. 
1) Water trubid. 
14 	 II. OBSERVATIONS IN THE DEPTH 
nr. t° S°loo 0, 
at 
O° PR n? ~° 
So/oo 
0, 
at 
0% PH 
na 6° S'o/oo 
0, 
at 
0% 
pH 
F77 1939 VII 9. 14L0 150 5.01 10.70 8.52{ 7.12 221/2 10.00 6.56 4.89 
157 in; 58°47'N 19 °07'B. .10 25 7.88 6.56 5.09 
r 175 5.06 10.75 8.56 30 6.36 6.73 5.31 
0 15.82 5.93 3.60{ 8.27 200 5.07 10.77 8.58{ 7.11 40 3.51 6.85 5.51 
7.14 104 7.99 24 
.10 50 4.07 7.09 5.69{ 8 01 
10 15.33 6.17 3.85J 8.33 225 5.09 10.79 8.58 8.31 94 
15 13.84 6.47 4321 250 5.11 10.82 8.61 
7.12 
.13 
60 
70 
3.82 
4.21 
7.29 
8.57 
5.85 
6.86 
20 11.39 6.55 4.72k 8.22 275 5.13 10.88 8.65 80 4.57 9.58 7.65 
25 
30 
7.70 
6.35 
6.58 
6.65 
5.11 
5.25 
23 300 5.16 10.88 8.65{ 
7.14 
.13 
90 
100 
4.97 
5.53 
10.28 
10.95 
8.19 
8.69{ 7.18 1.96 23 
40 3.74 6.83 5.50 325 5.15 10.91 8.68 7.14 125 5.51 11.51 9.13 
50 3.76 7.00 5.62{ 7:85 343 5.16 10.91 8.68 7.18 150 5.58 11.85 9.40 
8.21 92 1.18 14 175 6,58 11.96 9.49 
7.07 
60 3.82 7.25 5.82 SS\V 5 B; 16.5°; 94 %; 5; 
 
70 4.09 8.12 6.51 181 5.59 12.00 9.51 7,14 
80 4.45 9.18 7.34 F79 1939 VII 8. 	1401 1.05 13 
90 4.63 9.67 7.72 114 in; 58°27'\ 20°20'B. SSW 4 B; 17.0 °; 74 %; 4; I/IO• 
4.90 10.34 8.24 7.13 1 00 J 8.31 
7.13 
0 16.47 6.33 3.781 .32 F81 1939 VII 8. 2325 
125 5.19 10.97 8.73 .10 7.11 105 208 m; 57°22'N 19°57'B. 
150 5.32 11.20 8.89 
722 
10 14.97 6.29 4.01{ 8.39 16.87 G.G9 J 3.981 8.38 
156 5.42 11.20 3.83 19 15 14.30 6.51 4.28 7.44 111 
39 
S 4 17.4 
2.03 24 
1 
171/2 13.41 6.55 4.44 
8.18 10 15.11 6.82 
f 4.541 8.42 .45 B; °; 88 %; 5; 	/10. 20 9.17 6.47 4.89{ 
30 7.25 6.78 5.29 20 
15 14.32 6.85 4.54  
40 4.08 7.00 5.62 20 9.95 6.89 5.14{ 
8.19 
F78 1939 VII 9, 10,0 50 3.40 7.30 5.88 7.78 25 8.47 6.89 5.291 
344 115; 58°42'N 18°26'B. l •78 30 6.61 6.91 5.42 
820 . 7.78 87 35 5.30 6.94 5.53 0 15.02 5.82 3.65 60 4.03 8.24 6.61 40 4.32 7.03 5.64 
7.18 103 
.20 70 
80 
4.49 
4.80 
9.25 
9.98 
7.40 
7.95 50 4.13 7.25 5.82 
J 7.98 
10 15.47 5.91 3.63{ 8.26 90 5.16 10.54 8.38 8:24 93 
8.01 
15 15.08 5.90 3.69 26 100 5.19 10.77 8.57 7.15 11 60 3.99 7.36 5.91 
20 11.60 6.46 4.62{ 8.17 .18 113 5.27 10.90 8.66 
q 19 70 3.73 7.86 6.32 
7.26 
25 7.83 6.44 4.98 
l ,20 80 4.42 9.11 7.28{ .20 
30 6.23 6.58 5.20 1.90 23 90 4.77 10.01 7.98 
40 4.29 6.93 5.55 SS\V 2 B;16.9 °; 93 %; 3=1;
5/ IO. 100 5.10 10.61 8.43 7.23 
50 3.83 7.20 5.78r l 
7.66 
.69 F80 1939 VII 8. 	181,3 125 5.35 
2.85 
11.58 
34 
9.20 
7.-42 83 182 in; 58°00'N 1.9°54E. 150 5.59 11.98 9.49 
7.15 
60 4.16 8.24 6.60 g 37 .17 
70 4.51 9.51 7.60 0 15.33 6.44 4.05 35 175 5.71 12.27 9.72 
80 4.66 9.80 7.82 7.35 106 200 5.79 12.56 9.94 
7.12 
90 4.79 10.10 8.06 
 8.38 
.13 
100 4.83 10.28 r 8.20{ 7.11 
10 15.09 6.47 4.12 3~ 
207 5.80 12.56 9.94 
7.11 
.25 .10 15 14.02 6.42 4.26
r 
1.89 22 	l 20 11.64 6.51 4.65{ 8.23 
1.48 18 
125 4.92 10.57 8.41 .2G SS\V 3 B; 16.9 °; 90 %; 4; 1/l0• 
III. Surface observations 
Dater 
	N 	E 	t° 	S°/00 	 hoar 	At 	B 	
to 	,S°/00 
1939 1939 
VII A'II 
1.1405 60°07 24°59' 16.00 5.66 4.13 59°55' 27°00' 14.3 5.17 
17 07' 25°25' 15.5 5.54 1315  47' 05' 15.15 5.10 
18 07' 25' 15.4 5.50 15 42' 02' 14.9 5.14 
19 00' 27' 14.8 5.50 1525 375 26°58' 15.69 4.74 
20 59°58' 36' 14.3 5.46 17 41' - 	51' 15.3 4.92 
21 57' 53' 14.1 5.34 18 47' 35' 14.5 4.90 
22 60°02' 26°00' 14.2 5.37 19 51' 20' 13.9 5.25 
23 03' 22' 14.5 5.26 1920 525 17' 14.20 5.34 
24 05' 43' 15.1 - 21 50' 02' 14.3 5.16 
2. 	1 07' 57' 14.8 5.16 22 48' 25°44' 14.0 5.50 
2 07' 57' 14.9 - 2236 50' 37' 14.20 5.45 
3 05' 59' 15.0 4.92 24 47' 30' 14.1 5.26 
4 05' 59' 15.2 4.87 5. 	1 40' 28' 13.3 5.28 
5 05' 59' 15.2 4.85 2 375 11' 14.01 5.52 
6 17' 27°13' 15,4 4.83 360 43' 01' 14.01 5.63 
7 17' 13' 15.2 4.69 5 47' 24°55' 14.5 5.68 
8 17' 13' 15.4 4.67 535 51,5 50' 14.11 5.72 
9 24' 09' 16.1 4.58 7 56' 56' 14.5 5.72 
10 31' 11' 18.2 4.52 820 60°01' 58' 14.57 5.68 
14 26' 21' 16.2 4.07 9 05' 58' 14.3 5.68 
15 25' 26' 16.0 4.07 910 07' 59' 15.02 5.66 
17 25' 25' 16.7 4.07 6.11 03' 43' 14.7 5,72 
19 28' 47' 16.8 4.02 12 59°59' 27' 12.2 5.86 
20 27' 57' 15.8 4.00 13 55' 10' 14.2 5.88 
21 31' 28°17' 16.0 3.62 14 51' 17' 15.2 5.79 
2145  35' 28' 16.61 3.13 15 42' 20' 15.6 5.61 
23 32' 25' 16.5 3.13 1510 365 21' 15.82 5.66 
2320 30' 26' 15.66 3.30 18 35' 11' 15.7 5,57 
3. 	1 28' 27' 15.8 2.72 19 3115 23°53' 16.3 5,86 
14 21' 58' 16.2 2.63 1930 30' 44' 16.53 6.09 
1530 06.'5 48' 16.02 3.06 21 24' 28' 16.5 6,00 
17 06' 32' 15.4 3.33 22 20' 19' 16.8 6.22 
18 07' 14' 15.4 3.86 2210 195 16' 16.73 6.26 
1830 07' 04' 15.39 4.13 23A5 26' 09' 16.31 6,11 
20 14' 01' 15.2 4.02 7. 	1 31' 08' 16.2 6.11 
2030 175 27°57, 15.48 3.96 160 385 05' 16.14 6,08 
22 14' 44' 15.0 4.89 3 42' 05' 15.9 5.97 
23 13' 39' 15.1 4.67 360 47' 22°59' 15.33 6,06 
4. 	4A0 07' 29' 14,83 4.94 6 45' 57' 15.7 6.04 
5 07' 29' 14.9 4.92 7 405 50' 15.8 6.08 
6 10' 18' 14.8 5.05 8 43' 32' 15.7 6.13 
7 15' 01' 14,6 4.90 9 44' 30' 15.7 6.15 
736 20' 26°58' 15.20 4,78 10 37' 17' 16.1 6.20 
10 11' 27°00' 14.4 5.08 11 33' 01' 16.1 6.19 
1016  075 26°58' 14.30 5.14 12 35' 21°42' 15.2 6.22 
12 00' 27°02' 15.1 5.05 13 38' 29' 15.7 6.26 
1216 59057' 00' 14.21 5.19 14 47' 21'  15.4 6.26 
16 
	
III. SURPACK OBSERVATIONS 
Dale; .A 6° S l O I 00 Date, 1 L t° ° 19 l uo hou).  00 ]tote): 
1939 - - 1939 
VII VII 
7.1710 59°47' 21°21' 15.76 6.26 10. 	8 60005 19°55' 17.0 5.79 
19 39' 26' 15.8 6.26 11.12 01' 48' 15.4 5.45 
20 32' 37' 15.9 6.26 13 59°58' 26' 15.3 5.21 
2015 30' 40' , 15.73 6.29 1366 56' 14' 16.12 5.10 
22 23' 53' 16.0 6.19 14 60°06' 14' 16.4 4.98 
23 17' 22°05' 15.9 6.15 18 12' 18' 16.3 5.01 
2325 145 11' 15.92 6.17 1846  115 09' 16.54 4.92 
8. 	1 12' 05' 15.9 6.17 23 20' 03' 15.5 4.85 
2 05' 21°52' 15.9 6.17 24 25' 05' 15.3 4.80 
205 005 52' 15.68 6.13 12. 	0 10 335 18°55' 14.77 4.85 
4 04' 40' 15.8 6.17 2 36' 19°06' 14.3 5.14 
5 02' 20' 15.8 6.22 3 42' 21' 14.2 5.26 
555 01' 05' 15.65 5.82 4 47' 37' 14.3 5.30 
7 01' 02' 15.7 5.75 5 53' 54' 14.2 5.28 
8 58°59' 20°46' 15.8 5.81 6 58' 20°11' 14.5 5.34 
9 58' 45' 16.0 6.11 7 61°04' 28' 14.5 5.32 
10 57' 09' , 	16.3 6.26 8 08' 42' 14.4 5.21 
10L0 54' 07' 16.41 6.35 1930 0V5 55' 14.48 5.23 
12 47' 10' 15.9 6.31 21 05' 36' 14.3 5.28 
13 37' 15' 16.0 6.29 22 03' 16' 14.01 5,28 
1405 27' 20' 16.47 6.33 23 035 12' 14.2 5.28 
16 18' 13' 16.5 6.29 24 04' 19°56' 14.5 5.23 
17 10' 10' 16.2 6.37 13. 	0å5 045 35' 13.87 5.28 
18 04'5 19°57' 15.9 6.55 3 07' 15' 13.7 5.25 
18.5 00' 54' 15.33 6.44 4 09' 18°51' 13.5 5.23 
20 57°53' 54' 15.4 6.40 505 11' 37' 13.35 5.16 
21 44' 54' 15.4 6.37 6 115 335 13.2 5.17 
22 34' 54' 16.1 6.62 7 115 10' 13.1 5.01 
23 24' 54' 16.2 6.76 755 12' 17°52' 14.05 4.96 
2325 22' 57' 16.87 6.69 9 15' 18°00' 13.1 5.03 
9, 	1 27' 53' 16.4 6.69 10 20' 14' 13.1 5.14 
2 37' 47' 15.8 6.62 11 26' 28' 12.8 5.17 
3 45' 42' 15.5 6.60 12 31' 45' 13.6 5.21 
4 55' 35' 15.2 6.60 13 3V5 19°025 14.5 5.17 
5 58°04' 31' 15.8 6.60 1-t 44' 20' 14.7 5.17 
6 12' 20' 16.0 6.62 15 49' 35' 15.1 5.14 
7 18' 15' 16.0 6.47 16 56' 52' 15.1 5.16 
8 24' 00' 15.2 5.93 1635 59' 20°04' 15.52 5.19 
9 31' 18°46' 16.0 6.19 18 62°02' 07' 15.7 5.21 
10 38' 34' 16.2 6.24 19 10' 15 15.6 5.21 
1050 42' 26' 15.02 5.82 20 20' 21' 15.7 5.19 
13 43' 35' 15.0 5.99 21 29' 30' 15.2 4.99 
14 46' 53' 15.4 5.82 215° 36' 36' 15.11 4.92 
1160 47' 19°07' 15.82 5.93 23 40' 38' 14.9 4.85 
16 49' 12' 16.1 6.11 14. 	1 37' 14' 14.9 5.07 
17 58' 26' 16.2 6.15 135 36' 01' 15.09 5.08 
18 59°055 37' 14.87 5.54 3 38' 19°50' 14.9 5.07 
19 09' 43' 15.4 5.63 4 39' 31' 14.76 4.98 
20 16' 57' 15.2 5.73 6 46' 09' 14.1 4.89 
21 13' 50' 15.3 5.59 650 505 18°56' 13.51 4.74 
21.31  305 20°24' 15.43 5.68 7 55' 54' 13.3 4.87 
23 31' 18' 15.2 5.57 9 63°00' 51' 14.09 3.87 
24 39' 08' 14.9 5.28 11 05' 19°12' 13.5 3.60 
10. 	010 41' 055 14.63 5.30 1145 09' 27' 13.64 3.69 
1 43' 19°57' 14.7 5.25 13 11' 35' 13.7 3.86 
2°5 46' 47' 14.65 5.14 14 15' 57' 13.9 4.13 
6 56' 49' 14.8 5.34 1515 195 20°18' 13.16 .61 
620 59' 46' 14.89 5.43 18 16' 34' 14.3 4.80 
III. 	SURFACE OBSERVATIONS 1.7 
Date, 
]Lolly 
.2\ D t° Date, 
]tour 
,9°/ 
00  
AT D t° 5°/ 
00 
1939 
- - 
.1939 
VII VII 
14.19 63°26' 20°40 13.6 4.74 16.15 65°26' 23°50' 15.2 1.40 
20 30' 40' 12.4 3.44 16 23' 24°08' 15.2 2.25 
23 30' 21°00' 12.8 3.46 17, 	1 34' 36' 16.4 2.67 
2335 305 20°54' 12.60 3.44 2 26' 48' 16.6 0.79 
15. 	1 335 34' 12.66 3.39 3 20' 56' 16.3 2.30 
2, 	, 33' 45' 12.8 3.48 4 14' 25°10' • 16.7 2.48 
3, 31' 21°07' 13.3 3.51 5 06'5 065 17.1 2.39 
345 295 22' 13.00 3.95 19 08' 24°48' 19.0 2.38 
5 39' 21' 13.2 3.53 20 055 34' 17.6 2.97 
6 4,5 29' 12.49 3.26 21 025 31' 17.6 2.99 
7,  51; 37' 12.8 3.48 22 00.'5 28.'5 16.7 3.04 
8 58, 43' 12.6 3.30 23 64°51.5 18.'5 16.9 3.04 
9 64°07 . 55' 13.3 3.28 24 42' 13' 17.0 3.08 940 13" 22°04' 13.40 3.13 18.10 39' 13' 17.0 3.08 
11 14' 09' 13.7 3.15 11 32' 23°56' 16.3 3.13 
12 15' 30' 14.5 3.08 12 26' 40' 16.3 3.15 
13 17' 53' 14.3 3.37 13 20' 25' 16.0 3.17 
14 185 23°15' 14.5 3.24 14 12' 10' 15.6 3.19 
16 265 34' 15.0 3.19 15 05' 22°58' 15.6 3.22 
1620 285 38' 14.68 3.13 18 63°55' 36' 15.3 3.33 
19 34' 34' 15.1 3.15 19 46' 28' 15.4 3.35 
20 3315 13' 14.18 3.15 19. 	9 43' 18' 15.2 3.37 
21 36' 025 14.2 3.13 10 40' 00' 15.1 3.41 
2210 40.'5 22°44' 14.44 3.13 11 35' 21°44' 15.5 3.66 
23 41' 36' 14.2 3.21 12 27' 29' 16.1 3.95 
24 42' 13' 14.0 3.12 20. 	7 065 05' 16.2 4.85 
16. 	030 42.'5 04' 13.94 3.04 10 62°54' 20°36' 15.9 4.87 
2 44' 21°40' 13.8 3.17 11 48' 30' 16.0 4.92 
225 44' 33' 14.76 2.61 12 41' 39' 16.8 4.89 
4 50' 58' 13.8 3.17 13 37' 40' 17.0 4.90 
5 54' 22°14' 13.9 3.04 14 33' 45' 17.2 4.90 
6 65°00' 35' 14.2 3.13 15 23' 53' 17.0 4.94 
7 05' 55' 14.8 3.04 21 10' 21°05' 17.3 5.05 
750 10' 23°14' 14.78 2.79 22 05' 03' 17.2 4.96 
10 21 28' 15.6 2 95 23 61°58' 005 17.3 4.94 
101' 235 30' 15.87 1.98 24 56' 00' 17.2 4.94 
11 27' 30' 15.9 2.45 21. 	2 40' 05' 17.0 5.12 
12 35' 38' 16.3 2.05 9 32' 22' 17.5 5.26 
1230 38' 47' 16.59 1.40 10 29' 20' 18.0 5.28 
13 32' 31' 16.2 1.47 14 19' 07' 18.3 5.34 
1852-40 
18 
IV. Transparency of the water 
(in metres) 
Without 
Filter glasses phser- Cloudi- 
Motion 
Station Day and hour filter 
violet blue yellow green red 
ver 	) ness 
of the 
äea 
F 	1 VII 16. 1250 5.7 1.7 5.0 5.0 4.9 5.0 Aa 9/l0 1  
F 	3 VII 16. 830 7.3 3.8 7.0 7.1 6.8 5.5 Pn 2/l0 1  
F 	6 VII 15. 1630 8.8 4.0 8.3 8.5 8.0 7.0 Pn 1/10 1 
F 12 VII 15. 1025 9.3 4.0 9.0 9.( 8.5 7.7 Pn 1110 1  
F 13 VII 15. 6s° 10.4 4.9 8.8 10.1 10.0 5.4 Pn °/10 1 
F 26 VII 13. 1720 12.9 6.0 11.0 10.9 11.2 7.5 Pn 3/10 1  
F 32 FI113. 81° 10.5 5.0 9.2 9.0 10.0 7.7 Pn °/l0 1 
F 56 VII 	6. 1600 9.7 5.8 9.0 9.0 9.5 7.0 Gqt °/10 1 
F 68 VII 11. 140 10.5 5.3 9.3 9.8 10.0 6.6 Gqt '/10 0 
F 79 F I1 	8. 1425 12.5 7.5 11.0 10.2 11.0 8.1 Gqt 5/10 3-4 
1) Aa,i AALTO, Gqt: 	GRANQVIST, Po: PAL1IEN. 
The pH Measurements 
by 
STINTA GRTPENYBERG 
During the cruise of the s/s Alanda, in the summer of 1939 an attempt 
was made to deterraine pII by tvvo methods hitherto, as far as known, not 
applied at sea, viz. clectromotric determination with the glass eleetrod.e, using 
the Bjsoresr_an apparatus and photoelectric determination with the LANCE 
colorimeter. The modifications in the general procedure which were required 
for the study of sea water with those apparatuses, had. previously been w'ou]ccct 
out by Buci-r (1) and. by BucH and NYNÄs (2) who had come to the conclusion 
that both methods should be applicable at sea, and nere capable of giving more 
accurate results than the colorimetrie methods generally used. Bums was in-
clined to give preference to the Luren colorimeter. The present was an attempt 
to test the valne of the two methods under field. conditions. 
As is well known, there are two essential conditions wlöicli have to be ful -
filled for a. successful determination of pH in si/v. Firstly, the vessel contain-
ing the water sampie clueing the determination should be of such construction 
and should be filled in such a way, that carbon dioxide cannot penetrate from 
the atmosphere into the sample, nor be given off therefrom. Secondly, the 
difference in temperature in situ and at the moment of determination should 
be taken into account. The first of these requirements necessitated the con-
stiaiction of a. speciat electrode vessel for the BfmIrA apparatus and a. special 
colorimeter tube for the LANGE eolorimcter. The vessels suggested by BueR 
and by BucA- and NvN~ts (loc. cit..) were ini both eases found fully satisfactory. 
As to the temperature compensation, the observation of the temperature at 
the moment of determination of course offered no d. fficultv in itself; however, 
the initial lon- temperataue of most of the samples sometvhat complicated the 
procedure, in that all waters colder than 10° had to warmed above that tem-
perature. As regards the LANCE colorimeter, this was chiefly clue to the fact 
that moisture formed on the outside when the colorimeter tube, containing 
the cold water was brought into the laboratory. ]Moreover, the temperature 
coefficients of the indicators used, i. e. cresol red and thymol blue, have not 
been studied, at temperatures just above zero, which fact furnished l an acidi-
tional reason for warming the water. The colorimeter tube with the sample 
was immersed in warm water (300 to 35°) for a short while until the tempera-
ture had risen sufficiently, whereupon it was carefully dried. The measurement 
was taken and the temperature read immediately afterwards. 
Bucx has shown 1) that the displacement of the carbonic acid equilibrium, 
though in part a time reaction, takes place with sufficient speed for the proce-
drue outlined above. He estimates the accuracy of the determination at 0.oi 
1) Private coinmalucation, not yet published. 
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to 0.02 pH units. The corrections for red.ncing the observed photoelectric pH 
values to pH in situ are 1) the salt correction 2) the temperature correction 
of the indicator and 3) the temperature correction of the water itself (see Buca 
and NYNÄS ]Oe. Cit.). 
The Bucwmvx pH meter is provided with a temperature compensator 
allowing measurements at temperatures between 10° and 40°. Bucr-r and NY-
NÄS tested the accuracy of the compensation and, found that for the particular 
instrument studied, which was the same as was used in the present investiga.-
tion, the temperature was soinewlrat overcompensated in. that the observed 
values had a. small negative correction, which in the mean amounted to —0. o 060  
pH units per degree and was practically the same for all solutions tested. Later 
experiments 1 ) showed that the correction varied, somewhat with pH and could 
be estimated a.t —0. o o .5 for pH 7. s to 8. s and —0. 004 for pH 6. o to 7. s. These 
latter corrections were applied in the present investigation. NYNAs (3) has 
recently published a. paper on the theory of the temperature corrections to 
be applied in determining pH with the glass electrode. He shows that the 
correction is a function of pH and. also confirms the observation that the 
apparatus error varies with pH. 
As the compensator of the BECKSIAN apparatus does not allow working 
at temperatures below' 10°, most water samples had to be vvarmed before the 
measurement. The following procedure was suggested by Bucx and NYN.As 
(1c. cit.). The electrodes, attached to a. rubber stopper fitting into the electrode 
vessel, are first rinsed for 1„ to 1 minute witli an extra : portion of the water 
to be testecl, then immersed in the electrode vessel (for details see original 
paper). A thermometer, likewise fitted into the rubber stopper, is read and 
if the temperature is above 10° the compensator is adjusted accordingly and, 
the measurement is taken. Constant values are presumably obtained within 
three minutes. If, however, the temperature is below 10°, the electrode vessel 
with immersed electrodes is warmed for a. couple of minutes in water of 30°  
to 35°, whereupon the measurement is taken as above. This procedure was 
followed in the present investigation, but was apparently not quite satisfactory 
because, according to later experiments by Bucx and NYvÄs 1) the electrodes 
require a longer time for adjusting themselves to temperature changes than 
was first assumed.. Apparently a procedure in which the electrodes are kept 
at nearly constant temperature, the water being warmed before the electrodes 
ase introduced, would be preferable. As it was, the electrodes were subject 
to sharp temperature changes dtu•ing a. series of determinations. At each sta -
tion the water samples were collected. in the order top, bottom, decreasing 
depths. Consequently, the electrodes were first brought from laborator-,, tem-
pera.ture to the somewhat lower surface temperature of the water, then to a. 
few degrees above zero and again gradually to higher values. It is probable, 
therefore, that constant pH values were not always attained during the time 
allowed for each measurement. — The corrections to he applied to the observed 
pH values were 1) the temperature correction of the apparatus and 2) the, 
temperature correction of the water. 
From the point of view of method alone the photoelectric pH values seem 
more reliable than the electrometric ones. There is, however, a source of error 
affecting the photoelectric values only, which must• still be mentioned. The 
procedure of the photoelectric measurement, as. suggested by Bucx, does no 
1) Private communication. 
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take into account a possible turbidity or self-colour of the water. Considering 
the high sensitivity of the photoce]1, it is obvious that this circumstance may 
cause errors especially in samples cotEected near the bottom or from intermediate 
turbid layers. It seems probable that the considerable discrepancy between 
certain electrometric and photoelectric i11  values observed in the present 
investigation may be explained in this way. 
11'hen comparing the two sets of pH values reduced to in situ tomperatsne 
we have to consicler that the discrepa.ncies depend, not only on the error of the 
determination, lxt also on the reliability of the corrections applied in each 
case. Moreover, none of the corrections applied were common to both methods. 
The electrometric values have an »apparatus error, lxt no >salt,> error or >>in-
clicator,> error, characteristic of colorimetric measurements. Both methods 
require a correction to the in satu temperatiue, but as the measurements were 
geuerally taken at different temperatures, the corrections themsehves were not 
identical. Taking these circumstances into consideration the-og reemeist between 
the two methods is surprisingly good. 
All the measurements are given in the column marin d pH in Chapter Il- 
of the foregoing paper by Dr. GRANQVIST. Pairs of values are given of which 
the first. refers to the electa ometric, the second to the photometric cletermina.-
tion. 1Vhere only one value is given this is the elcctromet,ric one. As already 
mentioned, the salt and temperature corrections of Bucir and NZNäs were 
used. The separate corrections were calculated to the tliircl decimal place and 
the final correction reduced to two decimals. 
30 
25 
x 	x x 	x x x x x x 	x x r r 	n 
-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -I 	0 1 	2 3 4 
pH a//e2-ernes i77 units O/se(on'1 Aclmm'//ace 
Fig. 2. Diagram of differences between electrometric and photoelectric pH values. 
As pointed out above, we find the greatest differences between the two 
sets of values in the bottom waters. In several instances of high deviations the 
records, however, contain the information that the water sample had been 
turbid to the eye. It is obvious, therefore, that such discrepancies cannot be 
ascribed to the method. On the other hand, we find a great number of values 
which agree or which do not differ by more than a couple of units in the second. 
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decimal place. Iu order to get a survey of the deviations the diagram Fig. 2 
was drawn. It shows how many times each deviation, from O. i 1 to +006,  
appears; five values, higher than —0.20 and all referring to bottom waters, 
are not included. Surface and intermediate waters are marked by clots, bottom 
values by crosses. 
The diagram shows that there is a tencl,eney to negative cl.eviations, i. e. 
the electrometric values are as a, rule lower than the photoelectric ones; this 
trend is especially markod in the bottom waters among which only 3 out of 
43 samples she%a positive deviations. This fact is most probably to a large 
extent clue to the general turbidity of the bottom waters, but may also depend, 
in part on imperfect temperature adjustment in the electrodes, as a. result of 
the working method. adopted, (see above). The tendency to negative differ-
ences is also manifest, though to a lesser degree, in the samples from the surface 
and from intermediate layers, in that 57 % of the corresponding deviations 
are negative, while 13 % equal zero and 30 % are positive. A look at Fig. 2 
shows that, not considering the extreme values for bottom waters, the median 
for all deviations lies between —0.02 acid —0.oi pH units. It thus seems as 
if there were a small systematical difference all through between the two sets 
of values. Both methods may be responsible for this result: the LANGE colon-
meter because of noa -elimination of the self-colour or turbidity of the water, 
the BECKMAN apparatus because of imperfect temperature adjustment. How-
ever, the agreement between the two methods is good enough to encourage 
renewed comparison under improved experimental conditions. As about 70 % 
of the samples do not differ by more than ±0. o: pH units, we are already 
entitled to draw the conclusion that both instruments are capable of giving 
more accurate results, also nncler field conditions, than the simple colorimeters 
generally used at sea. 
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Photometric Observations 
by 
COSTA LILJEQUIST 
The Table gives the transparency of a vertical column of water, 1 metre in 
length, measured with the PE Exsson Transparency-112eterl). Figures io dicate 
the galvanometer reading at various d,eptlls in the water expressed in percentage 
of the corresponding reading in air. Owing to refraction and reflection of the 
light being different in air and inr mater, flie tran.sparency percentage may 
exceed 100. Depths indicate the top of the water cohinm measured, A green 
colour filter, Schott V. G 9, was used. 
Tines are given in Finland official time (Greenwich H- 2 hours). 
1)2 °/° )O ° /0 9)l 0 )° '))l °/0 M ° 1° 
F3 F9 16 88 F 22 6 93 
1939 VII 16. 8° 1939 VII 16. 030 18 92 1939 VII 14. 115 8 94 
8 82 2 81 20 97 2 94 10 93 
10 84 4 81 22 97 6 94 12 96 
12 83 Gi 81 24 97 1 14 98 
14 86 8 82 14 94 16 99 
16 88 10 87 18 97 18 102 
18 90 12 92 F 21 22 102 20 104 
20 92 14 95 1939 VII 13. 220 	26 108 22 107 
22 93 16 97 30 110 24 109 
24 95 18 99 2 93 31- 110 26 110 
26 95 20 104 4 93 38 110 28 111 
28 96 22 106 6 93 42 110 30 112 
32 97 24 106 8 93 46 112 32 112 
36 100 28 107 10 93 50 112 34 111 
40 100 32 108 12 91 54 112 36 105 
44 100 36 108 14 90 58 112 38 105 
48 100 40 108 16 92 62 113 40 103 
52 102 44 107 18 102 66 112 42 101 
56 100 48 107 20 105 70 110 44 2) 91 
60 93 52 108 22 105 74 101 38 84 
62 90 56 108 24 104 78 102 52 84 
64 95 60 108 26 101 82 96 54 90 
68 100 28 97 56 90 
72 99 F 12 30 92 58 78 
76 97 1939 VII 15. 915 32 88 F 29 60 72 
80 95 10 82 34 86 1939 VII 12. 2230 62 77 
84 90 12 87 36 82 2 94 64 78 
86 89 14 89 38 66 4 93 66 78 
1) PEI TERSsoN, IInrs: A Transparency-Sister For Sea.-\V'auer. AIedd. fr. Göteborg 
Högskolas 0ccanograiishg Institution, 7. Göteborg 1934. 
2) Values less relia ble from 44 metres do~snwards. 
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7R, °,0 Bl ° / 0 llb ° /o 97l 0 / 0 9R, 0 / 0 
68 86 58 49 F 59 A 44 108 28 10-1 
70 85 60 28 1939 I'II7. 2° 48 114 32 104 
72 85 62 20 0 79 52 115 36 106 
74 70 64 12 I 49 56 114 40 104 
76 70 66 8 6 80 60 112 44 106 
78 70 8 81 6-1 114 48 10-1 
80 70 F 37 114 52 104 
1939 VII 2. 9-20 10 86 70 106 56 104 
F 30 0 39.5 Il 84 72 98 60 104 
1939 VII 13. 10 2 30 16 88 7 t 98 64 10-1 
2 91 . 39 18 93 78 102 68 104 
6 91  39.5 
20 99 80 97 7 101 
10 91 13 39.5 2'? 102 82 67 76 99 
14 93 
16 32.5 24 105 84 64 80 98 
18 97 20 29.5 26 107 86 64 
22 105 21 J3.? 28 107 F 68 
26 109 28 21 ° 30 112 F 64 1939 \11 11. 140 
30 111 32 5 32 112 1939 VII 11.18°J 10 93 
34 111 F 38 31 113 2 91 12 93 
38 111 1939 VII 2. 2330 ' 	36 112 4 89 14 96 
42 112 : 38 110 6 88 16 99 
16 113 4l 40 112 8 89 18 104 
50 113 12 113 10 91 20 105 
54- 112 I ~1 -1-1 93 12 94 22 106 
58 111 8 39 45 88 14 95 24 106 
62 105 46 92 16 101 26 106 
66 108 
10 38 -18 100 18 102 28 107 
70 11.0 13 40 50 109 20 104 32 107 
72 109 52 104 22 104 36 108 
74 9u 14 37 54 102 24 102 40 106 
76 81  31') 55 104 28 104 44 107 
78 99 16 3I 558 102 32 100 -18 106 
80 107 20 2 60 10.2 311 104 52 106 
62 102 40 109 56 104 
F 32 92 25 61 82 44 108 60 104 
1939 VII 13. 8° ~ 1 60 70 48 107 6-1 104 
10 86 52 106 68 104 
12 86 F 46 F 61 56 104 7`2 104 
14 86 1939 III 4. 13'' 1939 VII 7. 0° 60 104 76 102 
16 89 8 82 0 8.2 6-1 98 78 91 
18 92 10 86 I 82 
68 93 80 86 
20 95 12 87 6 R6 
72 93 79  
82 
22 96 1~i- Sb 87 76 9 -1 81 87 
24 98 16 94 12 87 80 
96 86 87 
26 98 84 98 88 89 
30 98 20 101 16 85 
88 98 90 93 
34 
36 
91 
83 
224 101 18 
20 
91 
93 F 67 F 70 A 
38 78 
2g 103 
22 98 1939 VII 10. 630 1939 VII 10, 015 
40 76 F'17 24 102 8 89 0.5 85 
42 72 1939 VII 4. 16° 26 105 10 89 2 85 
43 68 10 80 28 106 12 93 4 85 
46 63 12 84.5 30 106 14 95 6 84 
48 70 14 89.5 32 108 16 99 8 85 
50 75 16 93 31 110 18 102 10 84 
52 72 18 92 36 112 20 104 12 76 
54 63 20 101 38 110 22 104 14 80 
56 57 22 102 40 110 24 104 16 89 
1) Varying. 
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5)t  n1 0~0 'Ut. 	°. ' U n~ o/ M 0/0 
18 91 70 9-1 F 73 6 87 28 110 
20 95 7-1 06 1939 VII S. 230 8 86 32 113 
22 95 78 9-1 0 .1) 	g0 10 8-1 30 113 
2-1 96 80 93 2 	3d 12 82 40 114 
2G 90 3 	89 1-11 84 44 116 
28 92 F 72 10 	87 16 91 48 116 
30 87 1939 VII 8. 230 12 	87 18 03 52 116 
32 83 I ~G 14 91 20 97 56 116 
2 66 10 	04 22 100 60 116 
F 71 s 10 1 8 	98 24 106 64 117 
1039 VII 9. 220 10 1)1 20 	107 28 108 63 117 
2 65 12 0.' 11 	10. 32 113 72 117 
4 85 1-1 87 3-1 	107 36 116 76 117 
6 35 1 G 87 26 	106 40 116 80 11 G 
8 35 13 89 28 	106 -1-1 11;. 
10 65 20 01 30 	107  
11 8.2 222 95 32 	108 " 1i8 80 
14 % ?-1 103 36 	112 60 
1 1
$ 1939 V11 S. 	'~3jo 16 
18 
96 
99 
26 
38 
10i 
108 
-10 	11G 
-14 	11-1 (34 116 0.5 86 
30 101 30 110 +S 	115 [11 2 36 
21 104 31 110 ~~~'. 	112 72 112 I 86 
:14 106 36 1 J 4 ,)(; 	107 76 10ti G 86 
:i(i 108 10 114 (13 	06 6n 111 8 80 
13 109 !-1 115 Ii ( 	100 111 JO 86 
32 11.2 48 1 	1i 63 	107 12 01 
36 111 51 111 7=' 	114 14 91 
38 106 bG 113 76 	107 r 75 16 (13 
40 103 G0 113 80 	114 19311 	V [1 8. 	1015 10 91 
42 101 64 103 84 	112 .1-1 9.) 20 92 
16 113 GS 112 111 96 22 97 
50 116 72 111 1$ 01) 24 103 
51 111 76 112 F 7  20 gg G 103 
51, 116 80 111 1939 Vii 8. 11 ' 10,E 10-1 
62 104 84 108 3 	01 24 105 >0 106 
GG 98 36 101 4 	90 -2G IOS 
4 




